Summary Karyotype can be designated as representative of the species, and in some instances even of the genus. As karyotype is subjected to variation it can be used in the identification of the species or variety and to establish relationships amongst the species. Ipomoea L. the largest genus of the family Convolvulaceae has been subjected to modification many times and is constantly under debate. Taking this into consideration, the genus Ipomoea has been taken up for research. Over 500 species are distributed worldwide and in India just over 60 species could be recorded. Karyomorphologically, Ipomoea L. is a very inadequately investigated genus. To study the chromosome morphology, different parameters were considered such as arm ratio, centromeric index, presence or absence of satellites, total chromatin length, and total form percentage. Using the arm ratio of the long arm to short arm, two classes of chromosomes were obtained metacentric and submetacentric. Thirteen specimens were investigated and it was established that their somatic chromosome counts varied from 2n=28 to 2n=32, indicating that the species of the genus fall under several basic series as x=14, 15, and 16 of which x=15 is the most frequent. In the investigation process, two new variants each of Ipomoea aquatica and Ipomoea cairica could also be recorded for the first time. Besides these, all the examined species possessed a variable number of satellite chromosomes ranging from two to 12, which could be aptly used as chromosomal markers for their proper taxonomical characterization.
Chromosomal behaviour is expected to provide an understanding of the role of genes in various biological events. So karyotype prepared from the chromosome morphology sheds light on the line of evolution of a particular taxa and thus help in its proper taxonomic characterization (Miller and Rausher 1999, Chen et al. 2004) . Ipomoea spp. are widely known for their medicinal and ornamental value. A few are also eaten as vegetables. An important fact is that they are found growing in wastelands or polluted bodies of water. This character of the species of this genus reflects that they might possess some genes providing resistance to the varied effects of pollutants for which they could survive even in adverse inhabitable conditions. This seems to be very interesting. Ipomoea is the largest genus of the family Convolvulaceae. Over 500 species is distributed worldwide and in India just over 60 species could be recorded (Bhattacharjee 2006) . Karyomorphologically Ipomoea L. is a very inadequately investigated genus and so in this context the present research work has been undertaken to study the chromosome morphology and develop karyotypes for each species as the standard karyotype may prove to be vital for understanding their chromosomal behaviour, possible evolutionary line, and relationship among the species (Dutta 2009, Borah and Dutta 2014) .
Materials and methods
13 species of Ipomoea L. including two variants each of Ipomoea aquatica and Ipomoea cairica reported for the first time here, were collected from different localities of Assam. The specimens collected were first taxonomically identified following Benthem and Hooker (1885), Kanjilal et al. (1939) 1.60 1.00 50.00 m G17900). Cytological investigations pertaining to chromosome characterization were carried out in the meristematic cells of the healthy root tips pretreated with paraDichloro benzene and then fixed in Carnoy s Fluid-I for 24 h. Investigation without pretreatment with paraDichloro benzene was also tried out which also showed good results with spreading metaphase chromosomes. But to follow this technique, knowledge of exact time of the initiation of cell division for harvesting and fixing (Borah and Dutta 2014 ) is needed. In this investigation, this procedure is often used. For preparation of karyotypes, different parameters were investigated such as arm ratio, centromeric index, presence or absence of satellite, total chromatin length, and total form percentage (Khosla and Sobti 1985 , Levan et al. 1964 , Huziwara 1962 .
The total length of the chromosomes of all the Ipomoea species were calculated and then classified into the following types.
Type A: Chromosomes with length 3.00 µm and above.
Type B: Chromosomes with length 2.50 to 2.99 µm. 
Results and discussion
All the species studied was herbaceous with climbing habit except I. fistulosa that is an erect shrub and possesses white latex. The flowers are funnel shaped and of different sizes and colours. The chromosome count determined in I. pes-tigridis and that of I. purpurea was 2n=28 and 2n=32 respectively, while the other examined species and variants possessed 2n=30 diploid chromosomes. Moreover, each of the studied specimens possessed two or more satellites in their chromosome complement with a maximum number of 12 observed in I. mauritiana. The presence of SAT chromosomes can be effectively used as a chromosomal/genetical marker for the genes that might help in solving many cytotaxonomic problems and for their proper identification at the genetic level. The chromosomes observed were smaller in size ranging from 1.00 to 3.90 µm and categorized as metacentric and submetacentric chromosomes. Subsequently, no telocentric chromosomes could be identified in any of the specimens under discussion (Table 1) .
Significantly, the two variants (new records) collected one each of Ipomoea aquatica and Ipomoea cairica have received ample support from their karyotype study (Fig.  1) . The karyotypic features of Variant-I of I. aquatica showed the presence of 18 metacentric and 12 submetacentric type chromosomes including two pairs of satellite chromosomes. Variant-II possessed 16 metacentric and 14 submetacentric type chromosomes including four pairs of sat-chromosomes. Similarly, in I. cairica the karyotypic features of both the variants i.e. Variant-I and Variant-II revealed equal number of metacentric and submetacentric type chromosomes as well as similar number of satellite chromosomes. But they differ from each other in total chromatin length and volume, and TF %. These two new variants each of I. aquatica and I. cairica thus may be considered as cytotypes. The morpho-taxonomical features of Ipomoea aquatica Var-I (broad leaved) is a free floating or creeping, sub-succulent, herbaceous, annual plant with long hollow stems and roots occurring at the nodes. Leaves are long, alternate, ovate-oblong, broad, and cordate at the base. Flowers are usually solitary in dichasial cymes, infundibuliform, pale purple with a dark purple eye. Capsules are long, ovoid, four-valved, smooth, with four seeds, and densely pubescent. Flowers and fruits appear from November to January. Ipomoea aquatica Var-II (narrow leaved) is a terrestrial, semi-aquatic, creeping, trailing annual plant found in moist soil or mud along the margins of stagnant streams, marshes, and wet rice fields. Stems are long, hollow and rooting takes place at the nodes. Leaves are narrow, elongate, sagittate, alternate, and gradually tapering towards the apex. Flowers are infundibuliform, pinkish white with dark purple eye, solitary, dichasial cymes. Capsules are conical, smooth, four-valved, with four seeds, and pubescent. Flowers and fruits appear from September to January.
The plant Ipomoea cairica designated as Var-I (narrow leaved) is a twining climber with stems that are not smooth. Leaves are palmately five to seven-lobed, leaf lobes unequal, narrow, gradually tapering towards the apex, 1.3-1.5 cm broad, elliptic to obovate or ovate-lanceolate, with a larger midlobe. Capsules are four-valved, and brown coloured when dried. There are four seeds, which are dark brown in colour. Flowers and fruits occur throughout the year. While the other variant of Ipomoea cairica Var II (broad leaved) is an extensive perennial climber; stems not smooth. Though the leaves are deeply palmate five to seven-lobed, lobes are broad 1.5-1.8 cm, unequal and overlapping, mid lobe larger with tips round or obtuse. Flowers are violet-purple with a purple tube. Capsules are conical, four-valved, and brown in co- lour when dried. There are four seeds, which are dark brown in colour. Flower and fruiting in this plant occurs throughout the year. The karyotypes are nearly symmetric (Table 2) in all the cases but showed a tendency to move towards an asymmetric condition in Ipomoea macrantha and Ipomoea purpurea. However, the variations are noticeable with respect to size. This variation might have been brought about due to tandem and/or structural alternations in chromosomal contraction at metaphase resulting in variation in chromosome size (Lavania 1985) .
Hence, the genomic interrelationship and their possible form of evolutionary trend based on overall chromosomal data can be diagrammatically represented as in Fig. 2 .
From the diagramatic representation it can be predicted that probably aneuploidy and polyploidy might have played a role in the evolution of the genes which might proceed in a way from I. pes-tigridis (2n=28) via species with 2n=30, 32 to 2n=90 reported in I. batatas.
